A novel single-element-controlled oscillator using two negative first-generation current-conveyors, two grounded capacitors and three grounded resistors is presented. The proposed circuit enjoys independent oscillation control through a single grounded resistor and independent frequency control through a single grounded resistor or a single grounded capacitor.
INTRODUCTION
In a recent letter, Chang [1] proposed a single-resistance-controlled current-conveyor-based oscillator. The proposed circuit used three grounded resistors and two grounded capacitors and enjoyed independent oscillation and frequency control. However, the major disadvantage of the circuit was the use of three current conveyors, two of them were positive second-generation current-conveyors (CCII +) and the third was a negative first-generation current-conveyor (CCI-).
The purpose of this letter is to propose a novel current-conveyor-based singleelement controlled oscillator using only two CCI-, three grounded resistors, and two grounded capacitors. The circuit enjoys independent control of oscillation and frequency and can be easily converted to a voltage-controlled oscillator.
PROPOSED CIRCUIT
The proposed circuit is shown in Fig. 1 
SIMULATION RESULTS
The proposed circuit was simulated using PSpice Student Version 5.0. Although there were several ways to simulate the current-conveyors required, the simulation was performed using the circuit proposed by Senani [2] because of its simplicity.
The kernel of the work presented in this letter was independent of the particular simulation selected. The CCI-was simulated using one operational amplifier and one operational transconductance amplifier and two resistors, shown in Fig. 2 . The operational amplifier was simulated using the uA741 model contained in the file called EVAL.LIB available in the PSpice student version. The start of the oscillation was caused by the offset voltage of the operational amplifier [3] . To demonstrate that the oscillations were self starting, the voltages across the capacitors were initialized at zero values. The operational transconductance amplifier was simulated assuming a finite input resistance of 2 Mohm. To avoid the possible latch-up resulting from the non-zero offset current at terminal Z of the current conveyors, an antiparallel diode pair was connected between terminal Z and the ground. Fig. 3 shows the simulated oscillation obtained from the circuit of Fig. 1 
